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E ſubject of the Conſtruction of the Heavens, on 

which I have ſo lately ventureꝗ to deliver my thoughts 
to this Society, is of ſo extenſive and i important a nature, that 
we cannot exert too much attention in our endeavours to throw 
all poſſible light upon it; 1 ſhall, * therefore, now attempt 
to purſue the delineations of which a faint oqthne was begun 
in my former paper. 
By continuing to obſerve the heavens with my laſt con- 
ſtructed, and fince that time much improved inſtrument, I am 
no enabled to bring more confirmation to ſeveral parts that 
were before but weakly ſupported, and alſo to offer a few Mill, 
further extended hints, ſuch as they preſent themſelyes to my 
preſent view. But firſt, let me mention that, if we would 
hope to make any progreſs in an inveſtigation of this delicate 
nature, we ought to avoid two oppoſite extremes, of which I 
can hardly ſay which is the moſt dangerous. If we indulge a 
fanciful imagination apd build worlds of our own, we muſt 
not wonder at our going wide from the path of truth and 
mature; but theſe will vanith like the Carteſian: vortices, that 
ſoon gave way when better theories were offered. On the other 
hand, if we add obſervation to obſervation, without attempt- 
N do draw not only certain concluſions, but alſo conjefural 
* Wotan A a | views 
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only obſervations ought to bo made. E will endeavour to keep · 
a, proper medium: but if I ſhould deviate- from that,, I oo, 
with not to fall into the latter error, 

That the milky: way is a moſt extenſive ſtratum of ſtars, wy 
various ſizes. admits no-longer-of the leaſt doubt; and that our 
ſun is actually one of the heavenly bodies belonging to-it is as. 
evident. I have now. viewed and gaged-this ſhining zone in. 
almoſt every. direction, and find it compoſed' of ſtars. whoſe: 
number,, by the account of theſe gages, conſtantly increaſes. 
and, decreaſes in proportion. to its apparent brightneſs. to the: 
naked eye. But in order to develop the ideas of the univerſe,, 
that have been ſuggeſted. by my. late obſervations, it will be beſt 
to take the fubje&t from à point of view rr 
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1  . Theoretical vie | NI ET? 
1 wenden oppoſe humberlah ſtars of various ſides, ſcat- 
tered over an indefinite portion of ſpace in ſuch, « manner ab. to- 
be almoſt equally diſtributed throughout the whole, The laws 
of attraction, which. no doubt extend to he retoteſt regiont of 
the fixed ſtars, wit operate in ſuch « Rn 
produce the following remarkable effeQ.. 


Firmation of nebulet 


Form I; in the Gf place, fines wo have ſuppoſed'the flare 
to be of various ſines, it will frequently happen that a Nan, 
being conſiderably. larger than its neighbouring ones, will 


NU Ra La ad al others that are 
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Conflrudlion ie Heavent. F 
Immediately around them by which means they will be, * 
time, as it were, condenſed about a center ; or, in other words, 
frm themſelues into a cluſter of ſtars of almoſt. a globular 
figure, more or leſs regularly ſo, according to the fize and 
original diſtance of the ſurrounding ftars. The perturbations. 
of theſe mutual attractions muſt undoubtedly be very intricate, 
as we may eaſily comprehend by conſidering what Sir aac | 
Nawromn ſays in the firſt book of his Principia, in the 38th 
and following problems; but in order to apply this great 
author's reaſoning of bodies moving in ellipſes to ſuch as are 
here, for a while, ſuppoſed to have no other motion than what 
their mutual gravity has imparted to them, we muſt ſuppoſe 
the conjugate axes of theſe ellipſes indefinitely diminiſhed, 
whereby the ellipſes will become ſtraight lines. { | 
Form II. Tue next caſe, which-will alſo happen almoſt as 
frequently as the fortner, is where a few ſtars, though not 
ſuperior in ſize to the reſt, may chance to be rather nearer each 
other tham the ſurrounding ones} for here alſo-will be formed a 
prevailing attraction in the combined center of gravity of them 
all, which wil occaſion the neighbouring ſtars to draw toge- 
ther : not indeed ſo. as to form a regular or globular figure, but 
however it» ſuch « manner 66 to be condetifed towards the 
common center of gravity. of the whole irregular cluſter. Andi 
this conſtruction admits. of the utmoſt variety of ſhapes, ac« 
evrding to the number and ſituation of the ſtate which firſt 
gave rife to the condenſation. of the reſt, 

Form 11k From the compoſition-and repeated conjunRion 
of both the foregoing forms, a third may be derived, when many 
large lars, or combined ſmall ones, dre ſituated In long ex- 
tended, regular, or crooked rows, hooks, or branches z- for they: 
will alſo draw the ſurrounding ones, ſo as. to produce _ 


| 4 Mr. Hantonvn, on the; 
4 Yor a condnal ar carl dae 10th b cu . 
| riſe to theſe-condenſations. + _ _ 2 ee a 2s 
Form IV.. We may likewiſe 0 of Ril a 
combinations; When, at the ſame time that a cluſter of Nars | 
is forming in one part of ſpace, there may be another collect - 
ing in a different, but perhaps not far diſtant quarter, which 
may occaſion a mutual ee towards their common W 
of (gravity | 4 | | 
V. ln the laſt hg ee conſequence of the 
former caſes, there will be formed great cavities, or vacancies 
by the retreat of the ſtars towards the various centers which 
attract them : ; ſo. that upon the whole there is evidently a, field 
of the greateſt variety for the mutual and combined attractions 
of the heavenly bodies to exert-themſelves in. I ſhall, there- 
fore, without extending myſelf. farther upon this ſuhject, pro- 
ceed to à few conſiderations, that will naturally occur to every 
one who ay view this e — 1b 
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At firſt fight then, it will ſeem as If a ſyſtem, flck as. 1 kad. 
been diſplayed in the foregoing paragraphs, would evidently 
tend to a general deſtruction, by, the ſhock of one flats 
falling upon auother. It would here be a ſufficient anſwer to, 
ſayn that if obſervation ſhould prove this really to, be the. 
12 ſyſtem of the unlverſe, there is uo doubt but that the great 
| Author of it has amply provided for the preſervation of the 
by whole, though it ſhould, not appear to us iy What manner this 
"0 he elected. But 1 hall moreover. point out ſeveral elreum · 
| ſtances that do manifeſtly tend to a general preſervation 1 ds, In. 
| the feſt place, the | Wa extent of the Idereal heavens, 


which 


whightmuſt produge a balance that will effeQually fecure al! 
t parts of the whole from approaching to each other. 

There remains then only to ſes how the particular ſtars be- 
longing do ſeparate cluſters will be preſerved. from ruſhing on 
though I havg before, by way of rendering the caſe more ſim- 
ple, conſidered the ſtars as being originally at reſt, I intended 
not to.exclude projectile. forces ;_ and the admiſſion of them 
will prove ſuch à barrier againſt the ſeeming deſtructive power 
of attraction as to ſecure from it all the ſlars belonging to a 
.cluſter, if not for ever, atleaſt for millions of ages. Beſides, 
wequghtiperhaps to ook upon ſuch (cluſters, and the deſtruc- 
tion of now aud then n ſtar, in ſome thouſands of ages, as 
.perhaps the very means by which the whole is preſerved and 
renewed,, Theſe, cluſters may be the Laboratoriesof the univerſe, 
if I may; ſo. pxpreſs myſelf, wherein the moſt ſalutary remedies 
ere do Ani! c 
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ea 1 | 
0 From 9 view of the heavens, which! has been 
taken, as we obſerved, from a point not -leſs diſtant in time 
than in ſpace, We will now retreat to our own retired. ſtation, 
im one of the planets attending a Car in its great combination 
[With numberleſs others and in order to inveſtigate What will 
by the appearances from this contraſted fituatlon, let us begin 
With the naked eye. The ſters of the firſt magnitude being 
In all probabllity the. neareſt, will furnich us with a ſtep to 
begin our ſeale ! ſetting off, therefore, with the diſtance of 
Mrivs of Arfturus,, for Inſtance, as valty, we Will at preſent 
lauren that thoſe of the __ maguitude are at double, and 
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expedded thit' le eye 


due eonſidered in u foregoing paragraph! Mere abe the hed- 


that he Wil imagine this fngle collection of ſtars, of which he 
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thoſe of the third at treble the diſtance, and ſo forth. — 
neveſſary critically to examine what quantity of Aght or ) 
nitude of u ſtat intithes it"to\beeſtitharted of ſuch or ſueh Apt 
portional diſtanee, as the common coarſe eſtimation will anſwer 
our preſent purpoſe as well taking it then for granted; that a 
ur of the ſeventh | 4s/ about ſever” times ns far us 
one of the fitſt, it follows; that an obſetrver, who is incloſed 
in a globular etoſter of ftars, and not fur from the center, will 
never be able, with the naked eye, to fee to the end of t: for, 
ſinee, necording to the gbove Nimutions, he enn only extend his 
view to about ſeven times the iſtabee of Situs, it cannot be 
 (howid ranch the borders of '« duſter 
which has perhaps net ed chan Aﬀty Thars'in depth every where 
around him. The Whote univerſe, therefore, to Wim wilt be 
compriſed In a ft of confieſtationg,: rievly ornamented with 


ſenttered Nars of all pes; Ov Ir the runlved brightneſd of a 


welghbouring cluſter of art (hou; In d romvrkiuble clear 
night, reach hls fight, it will put on the appearance of « ſmall, 
faint, whitiſh, nebulous gloud, not te be perevived: without 
the greateſt attentlon, 'T's paſi by other fituations, let him 
be placed d u m elende Nrgturn, or branching! chufter of 
miltions of ſtura, ſuch av may fill under the M14 form of he- 


vens will not only be richly ſontteted over with brilliant'eon- 
ſtellatiom, but u ſhiniig tone or (millly way will be percelved 
to furround the Whole ſphere of the ehvelte, owing 0 the 
cornbinec light of thioſd ſtars whith' dre too ſmall, thut is, doo 
remote to be ſeen. Our obſervers ſight will de ſo confined, 


does hot even perocive the thouſntidth pare, to be the whole 


Confruction of abe Heavens, 7 
common teleſcope,.. he begins to ſuſpect that all the milkineſs 
of the bright path which, ſarrounds the ſphere may be owing 
t ſtars. He perceives. a few, cluſters of them in various parts 
of the heaveus, and finds alſo, chat there ate « kind of nebu- 
lous patches; but ſtill his views are not extended ſo far as to 
reach to the end of the ſtratum in Which he is ſituated, ſo that 
he looks upon theſe patches as, belonging to that ſyſtem which 
to him ſeems to; comprehend. every, celeſtial object. He now 
increaſes his power of , viſion, andy applying himſelf to a cloſe 
obſervation, finds that the milky. way is indeed no other than a 
colleQtion of very mall ſtars, He perceives that thoſe objeRs 
which bag, been called nebulie are avidently uothlug but eluſters 
of ages, He fads their number Inereaſd upon bim, and when 
he reſolves, ohe hebula Into Mars he diſbovers ten new ones 
Which he cannot reſalve,, He then forms the Idea of laments 
ſizata,of Aixed Rare, of cluſters of ſtars and of nebule () 1 vill, 
going en with ſuch Intereſting obſervations, he now percelves 
that all, theſe appearances muſt naturally ariſe from the eon - 
figed Gtruation In which we are plaged. Ove it may juſtly 
be called, though in no leſk a ſpace than what before appeared 
to, be the whole region, of the fixed Qars 1 but which now has 
aſſumed the ſhape af a erogkedly branching nebula 3 not, in» 
| deed, one of the leaſt but perhaps very far from being the 
maſt conſiderable of thoſe numberleſs cluſters that enter into 
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1 fhall A to — * the theoretical view of 


the ſyſtem of the univerſe, which hay been expoſed in the 
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428 and ſeems to be coufirmed und eſtabliſhed by u ſeries of obſer» 
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* eee en 
part of this paper, {1 perfectly confiſtent with fete, 


N 
| foregoing 


_- vations. It will appear; that many hundreds of nebulw of the 
firſt and ſecond forms ate nAtually to be ſeen in the heaverir, 
and their places will hereaſter be pointed out. Many of the 


| third form will- be deſeribed, and inſtances of the fourth re- 


lated, A few of the cavities! mentioned in the fifth will be 
particulariſed, though many more have already been obfer ved z 
ſo that, upon che Whole, bbelieve, t will de found, that the 
foregoing theoretical view, wich all its conſequential appear- 
antes, as ſeen by an eye Incloſed in one of the nebulte, is 
other tlran a drawing from nature, wherein the features of the 
origiuat have been cloſely copied ; and 1 hope the reſemblance 
will not be called a bad one, When it ſhall be conſidered” how 
very limited muſt be the pencil” of an inhabitant of ſo ſtmall 
and retired a portion of an indefinite ſyſtem in attempting the 
picture of ſo unboundec an extene, ::: me 
But to proceed to particulars : 1 ffrall begin by giving the 
following tuble of gages, thit have beerr taken. In the firſt 
column is the right kfcchffön, and in the fetorid the north - 
polar diſtance, both reduce@ to the time of Framrees's 
Catalogue. In the thir@ are he contents of th heavens, being 
the reſult of the gages· The fourth ſhews from®how many 
fields of view the gages were dediiced, which have been ten or 
more where the number of the ſtars was not very conſiderable; 
but, as it would have taken too much time, in high numbers, 
to count ſo many fields, the gages are generally fingle. Where 
the ſtars happened to be uncommonly crouded, no more than 
half a field was counted, and even ſometimes only a quadrant ; 


but then it was always done with the precaution” of fixing on 


' ſome row of ſtars that would point out the diviſion of the field, 
5 fo. 


6 Conflritt on of whe Hortons, "y 

fo ns to prevent any, confiderable m ke; When Ave; ten, 

are gaged, the polar diſtance in the ſecond 

f the table js, that of the middle pf the frech, wh 
generally from 3 to 2 degree in bleadeh J and; in gat 

generally Frech in Lreaath | and, in gaging, 

regular diſtribution of the fields, from tha, bortobd of the 

to the top, was always ſtrictly attended o. 
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PROBLEM. 


The flars being ſuppoſed to be nearly equally ſcattered, and their 
number, in a field of view of a known angular diameter, being 
given, to determine the length of the viſual tay. 

©" Here, the arrangement of the ſtars not being fixed upon, we 
muſt endeavour to find which way they may be placed ſo as to 
fill a given ſpace moſt equally. Suppoſe a rectangular cone 
cut into fruſtula by many equidiſtant planes perpendicular to 
the axis; then, if one ſtar be placed at the vertex, and another 
in the axis at the firſt interſection, ſix ſtars may be ſet around it 
ſo as to be equally diſtant from one another and from the cen- 
tral ſtar. Theſe poſitions being carried on in the ſame manner, 
we ſhall have every ſtar within the cone ſurrounded by eight 
others, at an equal diſtance from that ſtar taken as a center. 
Fig. 1. (tab. VIII.) contains four ſections of ſuch a cone diſtin- 
guiſhed by alternate ſhades, which will be ſufficient to explain 
what ſort of arrangement I would point out, 
The ſeries of the number of ſtars contained in the ſe- 
veral ſeQions will be 1.7.19. 37.6t. 91 . Ke. which 
continued to # terms, the ſum of it, by the differential method, 


will be nabn = bn, =, ＋ % Ke. where u la 


the firſt term 4 4% 4%, Ke. the 1ſt, ad, and 3d differences, 
Then, fince 4 1, d'=6, 4% 8 6, 4% o, the ſum of the 
ſeries will be '. Let 8 be the given number of ſtars; 1, the 
diarneter of the baſe of the field of viewz and B, the 


diameter of the baſe of the great rectangular cone; and, by 
trigonometry, wo ſhall have Bann. Tie- Now, ſince the 


E | field 


"= eben 
field of view of a teleſcope is a cone, we Aſt have its fo- 


lidity to that of the great cone of Nats, formed by the above 
conſtruction as the ſquare of the Gutter of the baſe of the 


field. of view, to the quare of the diameter of the baſe of the 
great cone, the height of both being the ſume f and the ſtars in 
each cone being in the ratio of the ſolidity, as being equally ſeat · 


tered. (), We have a . And the length of the ritual 
RY 1 which way to be determined. 1 4 1169b tro HE 


T "107 


(4) We ought to remark, be ate tha age of 00 
of view, in _gaging, would in all probabilley foldom fall exaRtly on ſuch Gurt as. 
would produce u perfect equality of ftuation between the Gars contained In the 
ſmall and the great cones and that, conſequently, the (olutjon of this problem, 
where we ſuppoſe the furt of one cout to by to thoſt of the other In thy dg 
of the folkdity on account of their being equally ſcattered, will not be Aria 
true, But it ſhould be remembered, that In mall nambers, where the Wſarant 
terminations of the fields would moſt affyt this ſolution, the ſtars ip view have. 
always been aſcertained from gages, that were often repeated, and each. of which 
conſiſted of no leſs than ten fields ſucceſſively taken, Id that the dlfirent deviations 
at the periphery and baſe' of the cone would certainly compenſate each ot 
ſufficiently for the purpoſe of this enlculation, And that, on the other hadd, in 
high gages, which could not have the advantage of being ſo often repeated, theſe 
devintions would bear « much ſmaller proportion to the great number of tar in, 
a field of view; and therefore, on this account, ſuch gages may very juſtly be 
admitted in a ſolution where practieal truth rather than mathematical 'precifion 
is the end we bays in view. It is moreover not to be ſuppoſed thee we-lmagine 
the ſtars to be actually arranged in this regular manner, and, returning therefore 
to our general hypotheſis of their being equally ſcattered, any one field of view 
promiſeuouſly taken may, in this general ſenſe, be ſuppoſed: to contain A dus 
proportion of them; ſo that the principle on which this ſolution is founded. may 
therefore be ſaid to be even more rigorouſly true than we haye occaſion to inſiſt 
WO cn __ this kind, | 


i u. le. 4 


4 
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FT 9 = 


8:1} 10 BI 
m. fame . 


If a different arrangement of the ſtars ſhould bo ſele ted, 
ſuch as that in fig. a, where one ſtar ia at the vertex of a cone 
three in the circumference of the firſt ſectlon, at an equal dif- 
tance from the vertex and from each other y fix in the elreum- 
ference of the next ſection, with one in the axis or center; 
and ſo on, always placing three ſtars in a lower ſectlon in ſuch a 
manner as to form an equilateral pyramid with one above them: 
then we ſhall have every ſtar, which is ſufficiently within 
the cone, ſurrounded by twelve others at an equal diſtance from 
the central ſtar and from each other. And by the differential 
method, the ſum of the two ſeries equally continued, into 
which this cone may be reſolved, will be 2 T 11 +jn; 
Where u ſtands for the numbet of tertm in euch ſeries. To 
find the angle which a line vs, paſſing from the vertex v over 
the ſtars v, „ 5, J, &c: to #, at the outſide of the cone, makes 
with the axis; wo have, by cobſtruftion, v in fig. 3. 
repreſenting the planes of the firff and ſecvnd feftions «' 
2 boſ. 30 U, to the radius Sz, of the firſt ſection r. Hence 


it will, be /F een and, by 
trigonometry, 7 T. Where, T is the tangent of the 
required angle to the alles R (c); and putting | S tangent of 


(e) In fading this angle we have ſuppoſed the cone to. be generated by a 
revolving rectangular triangle of which the line © x, fig. 2. is the bypotenuſe ; 
but the ftars in the ſecond ſeries will occaſion the cone to be contained under a 
_ waving ſurface, wherefore the above ſuppoſition of the generation of the cone is 
not ſtrictly true; but then theſe waves ate ſo inconflerable, that, for the pre - 


ſent purpoſe, 0 this calculation. 
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the greater conyenience, make uſe of the firſt. 


half the given field of view, it will be Lz, the baſe of the 


cone. And Ed, will be an expreſſion for vp, in term: 
of v5, we * the mutual diſtance of the ſcattered ſtars. 
Then having => — =#+}n+} n, we may find ng en 


2dn - d, the viſual ray, will be obtained. | 
The reſult of this arrangement gives a ſhorter ray than that 
of the former; but ſince the difference is not ſo conſiderable as 


very materially to affect the concluſions, I ſhall, on account of 
(> £0 I SHITE RS. 


wy Wy the Planet Len ped Ne 


. wii #J(}$3; 


4, 14 the third forme | 


1 tha now Mk to ſhew that the ſtupendous fideres) blen 
we inhabit, this extenſive ſtratum and its ſecondary branch, 


conſiſting of many millions of ſtars, is, in all probability, 4 


| detached Nebula. In order to go upon grounds that ſeem, to me 


to be capable of great certainty, they being no leſs than an 
actual ſurvey of the boundaries of our ſidereal ſyſtem, which 
I have plainly perceived, as far as I have yet gone round ie, 
every where terminated, and in moſt places very narrowly too, 
it will be proper to ſhew the length of my ſounding line, if I 
may ſo call it, that it may appear whether it was NA 
long for the purpoſe. 

In the moſt crowded part of the milky way I have had fields 
of view that contained no leſs than 588 ſtars (4), and theſe were 
continued for many minutes, ſo that in one quarter of an hour's 
time there paſſed no leſs than t 16000 ſtars through the field of 


4) see the table of Oages, p. 235+ 
(4) table of Gager, p. 23S —— 


nfs of the Heavens. 33 
Whats: my teleſcope (e). Now, if we compute the length of 
the viſual ray by putting 8 = 588, and the diameter of the 
field of view fifteen minutes, we ſhall find» = BB = 498; fo 
that it appears the length of what 1 have called my ſounding line, 


or #= 1, was probably not leſs than 497 times the diſtance of 
Sirius from the ſun. The ſame gage calculated by the ſecond 


arrangement of ute gives 71 1.414211 — a 


„ 


tangent ofa 28% n — 5 =B= 280,69 ; 
581649 2281316309 =# + aaa where n= * 


; nearly; 100 24 18464, the viſual ray. 


It may ſeem inaccurate that we ſhould found an argument on 
the ſtars being equally ſcattered, when in all probability there 
may not be two of them in the Heavens, whoſe mutual diſtance 
ſhall'be'equal to that of my other two given ſtars; but it ſhould 
be conſidered, "that When we takte All the ftars collectively there 
will be a mean diſtance which may be aſſumed as the general 


one; and an argument founded on fuch a ſuppoſition will have 


in its favour the greateſt probability of not being far ſhort of 


truth. What will render the fuppoſition of an equal diſtribu- 
tion of the ſtars, with regard to the gages, till leſs expoſed to 
objeQons is, that whenever the ſtars happened either to be 


een crowend or deficient in number, fo as very ſud- 


(e) The breadth of my — 4. by 16 to which muſt be added 16“ for two 
ſemi-diameters of the field,' Then, putting 161 =4, the number of fields in 
15 minutes of time; 763481, the proportion of a circle to 1, Its eireumſeribed 
ſquare; fine of 14 av, the polar diſtance of the middle of the weep reduced 
to the preſent time and $885, = number of ſtars In a fleld of view, we have 


9% = 146036 furs | TE 


f 


deny 


34 _ Pr 2 
denly to. paſs over from one extreme to the other, the geges 
were reduced to other farts, ſuch, 63: the bocder- Bugs the 
diſtance · gage, &c. which terms, and the uſe of ſuch, gages, 
I ſhall hereafter find an opportunity of explaining. And none 
of thoſe kinds of gages have been admitted in this table, which 
e onſiſts only of ſuch as have been taken in places where the 
ſtars apparently ſeemed to be, in general, pretty evenly ſcat- 
tered;-and to increaſe and decreaſe ii number by. a ; certatti gra- 
dual progreflion, Nor has any part of the heayens. containing 
a cluſter of ſtars been put in the gages; and hete I muſt ob- 
ſerve, that the difference between a crowded: place and a cluſter 
may eaſily be perceived by the arrangement a8 well as the ſize 
and, mutual diſtance of the ſtars ;, for in a cluſter they are 
generally not only reſembling each other pretty nearly in ſize, 
but a certain uniformity of diſtance. alſo. takes place ; they are 
more and more accumulated towards tho center, and. put.on all 
the appearances which we ſhould naturally 0 from a 9 
ber of them collected into a group at a certain diſtan 
us. On the other hand, the rich e e p< * 
well as. thoſe in the diſtant broad, part of the ſtratum, conf! 
of a/mixture of ſtars of all poſſible Gees, that aro ſeemingly 
placed without any particular apparent order. Perhaps we might 
recollect, that a greater condenſation towards the center of our 
ſyſtem than towards, the borders of it ſhould be taken into con- 
ſideration : but, with a nebula of the third form, containing 
ſuch various aud extenſive combinations, as 1 have found to 
take place in ours, this circurnſtance, which in one of the firſt 
form would be of conſiderable mothent, may, I think, be 
ſafely neglefted, However, I would not be underſtood to, lay 
a greater ſtreſs on theſe and the following calculations than the 
principles on which they are founded will permit; and if here- 
after 


„ — w7 
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after we ſhall find reaſon, from experience and obſervation, to 
believe that there are parts of our” ſyſtem, where the ſtars are 
not ſcattered in the manner here ſuppoſed, we ought then to 
make proper exceptions. ' 

But to return; if ſorne other hi igh gage be ſelefted 3 the 
table, ſuch as 472 or 344. the leb of the viſual ray will be 
found 461 and 41-5: And although, in conſequence of what 
has been ſaid, a certain degree of doubt may be left about the 

arrangement And r of the ſtars, yet when J recollect, 
that in thoſe parts of the milky way where theſe high gages 
were taken, the, ſtars were neither ſo ſmall, nor ſo crowded, 
as they myſt. have been on a ſuppoſition of a much fat- 
ther continuance. of them, when certainly a milky or ne- 
bulous appearance muſt have come on, I need not feat to have 
oher· rated the extent of my viſual ray. And indeed every 


thing that can be ſad to ſhorten it will only contract the Was 
of gur nebula, a8 it has in moſt places been of ſufficient length 


to go far beyond the bounds of it. . Thus, in the fides of the 
ſtratum ite to our ſituation in it, where the gages often 
run below 5. our nebula cannot extend to 100 times the diſ- 
tance, of Sirius: and the ſame teleſcope, which could ſhew $88 
ſtard in a field of view of 15 minutes, muſt certainly have pre- 
ſenttd' me alſd With the ſtars in theſe firuations as well as the 
formet, had they been there. If wo ſhould anſwer this by ob- 
ſerving that they might be at too great a diſtance to be per- 
ceived, it will be allowing that there muſt at leaſt be a vacancy 
amounting tothe length of a viſual ray not ſhort of 400 times 
the diſtance of Sirius; and this is amply ſufficient to make our 
nebula a detached one. It is true, that it would not be con- 
ſiſtent confidently to affirm that we were on an iſland unleſs 
we had n found ourſelves every where bounded by the 

| ocean, 
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. of view Will be no leſs than 4774 for when the viſual ny a 
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oceati, apd therefore 1 thall go no farther than the güges will 
authoriſe ; but conſidering. the little depth of the . in 
all thoſe places which have been actually gaged, to which muſt 
be added all the intermediate parts that have been viewed and 
found to be much like the reft, there is but little room to expect 
a connection between our nebula and any of the neighbouring 
ones. I ought alſo to add, that u teleſcope with « much larger 
aperture than my preſent one, graſping together a greater quan- 
tity of light, and thereby enabling us to ſep farther into ſpace, 
will be the ſureſt means of compleating and eſtabliſhing the 
arguments that have been uſed ; for if our nebula is not abſo- 
lutely a detached ane, I am fictaly perſuaded, that an luſtru- 
ment may be made large enough to diſcover the places Where 
the ſtars continue onwards, A very bfight milky nebuloſity 
muſt there undoubtedly come on, ſince the ſtars in a field of view . 


Will increaſe in the ratio of “, greater than that of the cube 


of the viſual ray, "Thus, if $88 ars in a given field of view 
are to be ſeen by a'ray of 497 times the diſtance of Strive 1; 
when this is lengthened" to 1000, which is but little more 
than double the former, the number of ſtars in the ſame field 


is given, the number 8 of ſtars will be=%; where n + T 


and ateleſcopewith a three-fold power of extending into ſpace, 
or with a ray of 1500, which, I think, may eaſily be con 
ſtructed, will give us 16096 ſtars. | Now, [theſe would not be 
ſo cloſe but that a good power applied to ſuch an inſtrument 
might eaſily diſtinguiſh them; for they need not, if arranged 
in regular ſquares, approach nearer to each other than 6,29 3: 
but what would produce the [milky nebuloſity which I have 
mentioned is the numberleſs ſtars beyond them, which in one 

reſpect 


2 Heavens. 37 
an viſual ray might alſo be ſald to reach; To make 
this appear we muſt return to the naked eye, which, as we 
have before "eſtimated, car! only ſee the ſtars of the ſeventh 
magnitude ſu as to diſtinguiſh then i but it is nevertheleſs very 
evident that the united luſtre of millions of ſtars, ſuch as [ 
fuppoſe the nebula in Andromeda to be, will reach our ſight in 
the ſhape of à very ſmall, faint” nebuloſity i ſince the nebula of 
which I ſpeak map eaſily be feet! im fine evening. In tho 
fame' manuer my preſent teleſcope, as I have argued, has not 
only a viſual ray that will teach the ſture at 497 times the diſ- 
tance of Sirius ſo as to diſtinguiſh them (and probably much 
farther), but alſo a power of ſhewing' the united luſtre of the 
accumulated ſtars that compoſe u milky nebuloſity, at a diſtance 
far exceeding the former limits ; ſo that from theſe eonſidera- 
tions it appears again highly probable, that my preſent teleſcope, 
not ſhewing fuch a nebuloſity in the milky way, goes already far 
beyond ite extent t and - eonfequently, much more would an 
iuſtrument, ſuch as T have mentioned, remove all doubt on 
the fubjeQ, both by ſhewing the ſtars in the continuation of 
the ſtratum, and by expoſing a very ſtrong milky nebuloſity 
beyond them, that could no longer be miſtaken. for the dark 
ground of the heavens, 

To theſe arguments, which reſt on the firm baſis of a ſeries 
of obſervation, we may add the following conſiderations drawn 
from analogy. Among the great number of nebulæ which I 
have now already feen, amounting to more than goo, there 
are many which in all probability are equally extenfive with 
that'whieh we inhabit; and yet they are all ſeparated from each 
ether by very confiderable intervals. Some indeed there are 
that ſeem to be double and treble 3 and though with moſt of 
theſe it may be, that they are at à very great diſtance from each 

F other, 


- — 


| 


enen 4 
other, yet wo allow that ſome ſuch con junctions wn 
be found ; nor is this what, we mean to enclude. But then 
theſe compound ordouble.uebule, which, are thoſe of the third 
vnd fourth forma, ſtill make a detached link in the great chain. 
It is alſo to be ſuppoſed, that there may ſtill be ſome thiply 
ſcattered. ſolitary, ſtars between the large interſtices of nebule, 
which, being ſituated ſo as to be nearly equally attracted by the 
ſeveral cluſters when they were forming, remain unaſſociated. 
Aud though we cannot expect to ſes theſe ſtars, on account of 
their vaſt diſtance, yet we may well preſume, that their num - 
ber cannot be very conſiderable in-compariſon to thoſe that are 
already drawn. into ſyſtems; which conjecture is alſo abun : 
dantly confirmed in ſituations where the nebulæ are near enough 
to have their ſtars viſible ; for they are all inſulated, and gene» 
rally to be ſeen upon a very clear and pure ground, without 
any ſtar near them that might be ſuppoſed to belong to them. 
And though I have. often ſeen them in beds of ſtars, yet from 
the ſize, of theſe latter we may be certain, that they were 
much mne INE dr er 
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3; bn 1% do 
e our nebula, by an qpplication of the gnge 
in the manner which has been propoſed to be done in my for- 
mer. paper, may now be attempted, and the following table is 
calculated for this purpoſe. It gives us the length of the viſual 
ray for any number of ſtars in the field: of view, contained in 
the third column of the foregoing table of gages from v to 
100000, If the number required is not to be found in the firſt 
column 


column of this table, a proportional mean may be taken be- 
tween. the two peareſt.rays. in the ſecond column. without any 
material error, except in the few laſt numbers. The calcula» 
tions of refolvable and milky nebuloſity, at the end of the 
ble, are founded, the firſt. en 10 ſuppoſition "I the ſtars / 
bag ſo arowded as| to. have; only; a ſquare | of ſpace | 
allowed them; the next” aſſiguing them only half a ſecond 
ſquare. However, we. ſhould conſider that in all probability a 
very different accumulation of ' ſtars may take place in different 
r, by which means ſome of them may aſſume the milky. 
| mt "though not neat ſo fur removed from us; while 
uſters of ftars alſo tnay become reſolvable nebula from the 
fame cauſe,” The diſtinctneſs of the inftroment is here alſo 
concerned; and as teleſcopes with large apertures are not eaſily 
brought to a good figure, nebulous appearances of both forts. 
may probably come on much _ S Ryo» 
them i in ee | "10 7 
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By taking out of this table the viſual rays which anſwer to 
the gages, and applying lines proportional to them around a 
point, according to their reſpective right aſcenſions and north 
polar diſtances, we may delineate a ſolid by means of the ends 
of theſe lines, which will give us ſo many points in its ſur- 
face ; I ſhall, however, content myſelf at preſent with a ſec- | 
tion only. I have taken one which paſſes through the poles of 
our ſyſtem, and is at rectangles to the conjunction of the 
branches which I have called its length. The name of poles 
ſeemed to me not improperly applied to thoſe points which are 
90 degrees diſtant from a circle paſſing along the milky way, 
and the north pole is here aſſumed to be ſituated in R. A. 186* 
and P. D. 58%. The ſection repreſented in fig. 4+ is one which 
makes an angle of 35 degrees with our equator, croſſing it in 
1244 and 3044 degrees. A celeſtial globe, adjuſted to the lati- 
tude of 55* north, and having „ Ceti near the meridian, will 
have the plane of this ſection pointed out by the horizon, and 
the. gages which have been uſed, in this delineation are thoſe 
which in table I. are marked by aſteriſks. When the viſual 
rays anſwering to them are taken out of the ſecond table, they 
muſt be projected on the plane of the horizon of the. latitude 
which has, been pointed out ; and this may be done accurately 
enough for the preſent purpoſe by a globe adjuſted as above di- 
rected; for as gages, exactly in the plane of the ſection, were 
often wanting, I have uſed many at ſome ſmall diſtance above 
and below the ſame, for the ſake of obtaining more delineating 
points; and in the figure the ſtars at the borders which are 
n than the reſt are thoſe pointed out by the gages. I he 


inter- 
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intermediate parts are filled up by ſmaller ſtars He EP 

ſtraight lines between the gaged ones. The delineating points, 
though pretty numerous, are not ſo cloſe as we might with ; 
it is however to be hoped that in ſome future time this 
branch of aſtronomy will become more cultivated, ſo that we 
may have gages for every quarter of a degree of the heavens at 
leaſt, and theſe often repeated in the moſt favourable circum» 
ſtances. And whenever that ſhall be the caſe, the delineations 
may then be repeated with all the accuracy that long experience 
may enable us to introduce ; for, this fubject being fo new, 1 
look upon what is here re rey” as only an example to 
Muftrate the ſpirit of the method. From this figure hows 
ever, which Fhope is not a very inaccurate one, we may fee 
that our ' nebula, as we obſerved before, is of the third form ; 
| that is: A very extenſive, branching, compound Congeries of 
many ' millions of flars'; which moſt probably owes its origin to 
many rematkably large as well as pretty cloſchy ſcattered fmall 
ſtars, - that may have drawn together the reſt, Now, to have 
1 ſome idea of the wonderful extent of this ſyſtem, I muſt ob- 
ſerve that this ſeQion of it is drawn upon à ſcale where the 
diſtance of Sitius ĩs no more than the doth part of an inch ; fo 
that probably all the ſtars, which in the fineft nights we are 
able to diſtinguiſh with the naked eye, may be comprehended 
within a ſphere, drawn round the large ſtar near the middle, 
repreſenting our ſituation in the a of leſs * HAM a 

quarter of an inch radius. 


The Origin of nebulaus Strata. k ' 
Afi were poſſible to diſtinguiſh between the parts of an 


indefinitely extended whole, the nebula we inhabit might. be 
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faid to be one that has fewer marks of profound antiquity upon 
it than the reſt. To explain this idea perhaps more clearly, we 
ſhould recollect that the condenſation of cluſters of ſtars has 
been. aſcribed to a gradual approach; and whoever reflects on 
the numbers of ages that muſt have paſt before ſome of the 
cluſters, that will be found in my intended catalogue of them, 
could be fo far condenſed as we find them at preſent, will not 
wonder if I aſcribe a certain air of youth and vigour to many 
very regularly ſcattered regions of our ſidereal ſtratum. There 
are moreover many places in it where there is the greateſt 
reaſon to believe that the- ſtars, if we may judge from ap- 
pearances, are now drawing towards various ſecondary centers, 
and will in time ſeparate into different cluſters, ſo as to occa- 
fion many ſub- diviſions. Hence we may ſurmiſe that when a 
. nebulous ſtratum conſiſts chiefly of nebulæ of the firſt and ſe- 
cond form, it probably owes its origin to what may be called 
the decay of a great compound nebula of the third form ; and 
that the fub-divifions, which happened to it in length of time, 
accafioned all the fmall aebulæ which ſprung from it to lie in a 
certain range, accarding as they were detached from the pri- 
mary one. In like manner our ſyſtem, after numbers of ages, 
may very poſſibly become divided ſo as to give rife to a ſtratum 
of two or three hundred nebulæ; for it would not be difficult 
to point out ſo many beginning or gathering cluſters in ĩt (/). 
This view of the preſent ſubject throws a conſiderable light 
upon the appearance of that remarkable collection of many 


) Mr. Mrcuztt has alſo confidered the ſtars as gathered together into 
groups (Phil, Tranſ. vol. LVII. p. 249.) ; which idea agrees with the ſub-divifion 
of our great fyſtem here pointed out, He founds an elegant proof of this on 
the computation of probabilities, and mentions the Pleiades, the Præſepe Cancri, 
and the nebulz (or cluſter of ſtars) in the hilt of Perſeux's ſword, as inſtances, 

hundreds 
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hundreds of nebulæ which are to be ſeen in cot I have called 
the nebulous ſtratum of Coma Berenices. It appears from” the 
extenged and branching figure of our nebula, that there is ror 
for the decompoſed ſmall nebuleæ of a large, - redaced;" former 
great one to approach nearer to us in the ſides than in other 
parts. Nay, poſſibly, there might originally be another very 
large joiniug branch, which in time became ſeparated by the 
condenſation of the ſtars ; and this may be the reaſdn of the 
little remaining breadth of our ſyſtem in urn very place: for 
the nebulz of the ſtratum of the Coma are brighteſt and moſt 
erowded juſt oppofite our ſituation, or in the pole of our ſyſtem, 
As ſoon as this idea was ſuggeſted, I tried alſo the oppoſite pole, 
where accordingly I have met with a great number of 2 
though under a much more ſcattered form. ene 


An. Opening in the beavent. 5 


dee parts of our ſyſtem indeed ſeetn already to > hiv nat 
tained greater ravages of time than others; if this: way of exs 
preſſiug myſelf may be allbwed ; for inftance; im the body of 
the Scorpion is an opening, or bole, which is probably owing to 
this cauſe. 1 found it while I was gaging in the parallel from 
tz to 114 degrees of north polar diſtance. As F approached? - 
the milky way, the gages had' been gradually running up from: 
9,7 to 141; when, all'of a ſudden, they fell down to nothing 
a very few pretty lorge ſtars excepted, which made-them ſhew- 
o, 5. 0%, 1,1, 1,4, 1,8 after which they again roſe to 4,7 
13,8, 20,3, and fbon after to 4, , This opening is at eaſt 
4 degrees broad, but its. height T have not yet aſcertained.. 1. 
is remarkable, that the 80 Nebuley/e ſans coil of the Cn 
nojſance det Temps, which is one of the richeſt and moſt com- 


preſſed 


den ane ii 
relied HO. Final, Kare 1 remember to have, ſeen, is 
ſituated juſt on the weſtern border of it, and would, almoſt au- 
thoxiſe a ſuſpicion that the ftars, of which it is compoſed; were 
collected from that place, and had left the vacancy. What adds 
not a little to this ſurmiſe is, that the fame phenomenon is 

once bre pete With che Wurth cluster of ſtars of the 
Grnnoiſance den Temps; which is alſo, on the weſtern border of 
another vacancy, and has moreover a ſmall, miniature cluſter, 
or eaſily reſalyable . nebula of about 24 10 0 in diameter, 
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ie as cc that there eee eee 
neſt in the Heavens wien we look out of our ſtratum at the 
4ides ; that is; Gwürde Lee, Virgo, and Coma Berenices, on one 
and, and towards Cetus on the other: whereas the ground 
of the heaven becomes troubled as we approach towards the 
length or Height of it, It wus a good while before I could 
wacs the cnuſe of theſe phenomena; but frace I have been 
acquainted with the ſhape of our ſyſtem, it is plain that theſe 
troubled ippet when we approach to the ſides, are eaſily 
0 be explaniced by afcribing therm to ſome of the diſtant, ſtrag- 
ling ver, that yield hardly tight enough to be diſtinguiſhed, 
And 1 ave, indeed, often experienced this to be actually the 
cauſe, by examninitig theſe troubled ſpots for a long while toge- 
cher, when, at laſt, I getierally perceived the Nars which pcca- 
Kone them, But When we look towards the poles of our 
ſyſdeth, whore the viſual ray does not graze dong Ong the 
dodo: tan 0 . - Nraggling 
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Aragglng ſtars of bourſe will” be. very"Few in" wuthberf und 
therefore the ground of the heaveris "WM affutne kliat purity 
Which 1 have always obſerved to take place in thoſe tegions 
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Oe ian of very Compound Nel or Milky-Ways..,.. 
At we art uſed to tall the üppetrühte br WT beweg, Where 
it's forrbundet' witer a bright zone, the Milxy-Wiy, ir Ht 
not be ataffe t poltit out fone ther very fermarkäbie Nebute 
which cannot well be lel, buy are 6648 much karger thin 
our own ſyſtem 3 and, being alſb extended, the inhabitants of 
the plauets that attend the ſtars which compoſe them mutt 
likewiſe perceive the ſame phenomena. , For which reaſon they 
may alſo be called milky-ways by way of diſtinction. | 
My pin of their dae ib gtounded o the. following ob · 
fervationss, There um many rund, nebule, of de Aft form, 
.of, about five or n minutes In dlameter, the Qars of Which 1 
Lan ſee very Ast y and o comparing them with, the, viſual 
ray caleulated rm ſome of n dong gage, Cuppaſe, by the ap- 
pearaiteo aſ iho ſ Mall ſturs in 4hoſe-gagotgthyt * 1 of theſb 
round nebule maybe 6ag/tlimesale diſtance of Niuus from wa, 
An :«ftimating.; the, diſtance o ſugh, cluſters. 1 conſulted 
ther the comparative ; apparett,, Gze of the, ſtars. chen 
hen mutual .diſtwuoes for: the youdanſMion in theſe. cluſters 
being probably] much greater thay in our, un ſyſtem, If we 
were to overlook this cixcumſtange and calculate; by their ap- 
rent compreſſion, where, in about fix minutes diameter, there 
are pethaps ten ot more. ſtars in the line, of meaſures, wo ſhould 
.find, that on the ſuppoſition of an equal ſcattering af the ſtars 
throughout all nebulæ, the diſtauce of the dentet of, ſuch a 
eluſter from us could not be leſs than 6000 times the diſtance - 
| of 
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of Sirius. Aud, perhaps, 30, putting it, by the apparent bac, 
| of the ſtars, at 600 ont Max have conßderably under-rated. 
it a hut M Argementy; if chat ſhould be, the caſe, *** N lo 
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Some of theſe round uebule — athens nts, Aly 
Galleria form, colour, and the diſtribution of ſtars, but of only 
 halfabedianieterzpdaheſtarsintlemſcem to bedoubly crowded, 
agd only at about half the diſtance fram;each other: they ate 
indeed fa, {anall, as not d be yidble, without the utmoſt attention. 
I. ſuppoſe theſe miuiaturs nebula to be at double the diſtance of, 
the firſt, An inſtance, equally: remarkable aud inſtruRive, is 
a, caſe, where, In. the.,ueighbourhoud of twg ſuch nebule,as 
have been mentioned, 1 met with a third, ſimilar, reſolvable, 
bat, much; ſmaller, and, fainter. nebula, The ſtars of It are ho, 
longer to be, perceived 4 but à reſerablance of colour with the. 
former do, aud its, diminiſhed Gze and light, may well per- 
mit us be lese t 4b; full twice the diſtance of the ſecond, or 
abour;four or five, times, that of the firſt. Aud yet the nabu- 
loſity le not of the milky. kind; nor 4s it fo much as difficulely 
reſolyable,. or, colourleſs, - Ney, in a few, of the extended no- 
dul, the Light changes gradually fo av from the reſolvable to 
appropch. to. the. milky, kind; which appears to me an indica» 
ton. that the milky light of nebula, js owing, to their mugh 
greater diſtance., A nebula, therefare, whole light is perfectly 
milky, cannot well be ſuppoſed. to bo at leſs. than ſix or eight 
thouſand times the diſtance, of Sirius ; and though the numbery 
here. aſſumed are not to he taken otherwiſe than as, very coarſe 
eſtimates, vet an extended nebula, which in an oblique ſitua- 
tion, where it is poſſibly fore-ſhortened by one - half, two-thirds, 
ar heoe-fourths of its agil. bade . dogres or more in 
tet 01 fy none boi .6 i ects ns diameter, 
eib 


northern half is near two minute broad; büt the" fouthern/is! 


over it in the farms munner as over he weft of the even It 


* . Mxncirnr, . 
Humeter, cannot be otherwiſe than of « | 
atid may well'outvie our milkyaway in gan dt. 
The firſt I ſhall mention is u milky Ruy f thibre tian u d- 
gree in length. It take K (FR. CA Cygni inte ies eitent; to“ 
the north of which it id ctookedly bent fav d bo cotivex. 


| townrdi the following fide; and the lgfit of ie in pretty intenſo. 
To the ſouth of 4 it is more difiifed;" NW bright! und foſes 
itſelf with ſome extenſion in two; beatiches{ Þ believes bur for 


want of light 1 could nov determine this circumſtance . The 


not ſufficiently defined to uſvertain d dect tec 
The next id an extremely fuint willy Ruy above 1 degree 
long, and & or 10/0 broad; extetidet from” murtli is 
fbuth followirig: © It makes-itt-4ingle of about 30. or 40 Yegrets: 
with the meridian; and contains. three or four” places mat ure 
brighter than the ret; © The fare of the Gidlany” are ſeattered! 


D rh/ nor Youth,” 

The third'is 4 branching Ntbulofiry" of 'about a'degret'and a: 
Half in right aſcenfion; -arid-ubolit' 48“ extent in polar diſtullde, 
The following part of it i divided! into feed Arens und 
windings,” which,” Arber Epiriting,” need” eachother U, 
owitifls/ G eth It privedes' F Cypul 16“ in. ths, und- 
1 16“ more north. 1 ſuppoſe this tolbe joined to the preceding 
one; but having” obſerved them i rtr there was: 


| no epo of 'tracivg thelt'writieAtion.; N. 63 4511 a1 ant 


The foutth” u a” funt, exterrded/milley Ray of about r in 
length, und ra“ 1 breadth. It is brigthreſt and bꝛoudeſt in the 
middle, amd the ends loſe themfelves. I hat 4 ſtmmall, roumd, 
very faitit nebula juſt : north of it : and alſb, in another place, 


W 
| — a Gillerant 


Confirudtion of the Hv, 49 
ment nebula, but probably belonging to che great one. 
The Ray precedes « Triangull 18',8 in time, and de 3% more! 
north. | Andther” obſervation” of the fame, in o finer evening, 
Mentions ite extending much further towards the ſouth; and 
that the breadth of it probably is not leſd than half « degree g 
but being ſhaded away by imperceptible gradutions, it is diffl- 
cult exactiy to aſſign tes Mentee: ae 42 TIGHT eee 
The gt is u Streak of light” about 2)“ fong, and in ehe 
vrighteſh part 3 or 4 broad. The extent iv nearly in the meri- 
dan, or « little from ſouth preceding to north following. Tr 
bollowe 0 Ceri 3% ln time, and e , 4% more Wurh. The 
geustlon is ſo low, that i would probably appear of 4 much 
1. anne. 


. 1 
900 1 193 2 , 


i i e 15th of | 
the Connoiſſinice des Temps. 12 40 an $6191 11a f 414d 

In the niit of theſe muſt alſd de reckoned the beautiful Ne- 
bula of Oriom Its extent is much above one degree 3 che 
caſtern brauch puſſos between / o · very mall ſtars,” and runs on 
Un it bete u v6 bright oe. Olo to the four fall ſtars, 
hell ea hive tio cotine&tion with the nebula, is a total black- 
16ſ3 | und within the open part; towards the north-eaſt, is 4 
diftin@, faial, faint nebula, of an extended ſhape, at a diſtance 
from the border of the great one, to which it runs in 1 perutiet 
£01 | | Ji ay 4 
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aun, nine eee chat are ſeen. inn dhe cdupg 
ſome iſlands; |. m omi i d, $4 lunga „ itn % yaH N 

The ninth is that in- the girdle, of Apdromeda, (which is i v 
Gubtedly che nenteſt of, all, the, great nabula 5. ite extent id 
above & degree and athalf in Jength,' and. in even one of the, 
narroweſt; places, not leſi chan 16“ in brendth. The. brighteſt 
part of it approaches to the  reſolyghle! ugbuloſity,) and, begins. 
do ſhew ia faint gd colour which, ſrom many obſervatious un 
the colour and magultude of nebule, ;] Hhelieve to be an indica - 
tion that ita diſtance in this coloured part does not exceed, 200 
ties the diſtance, os, Sirius, There is; a very, conſiderahle, 
broad, pretty faint, ſmall nebula near it; my, Siſtor Saas 
_ it Auguſt aj, 1782, with a Newtonian a - ſect ſweeper... It ſhews 

| the; ſame faint colour with the great one, and is, no doubt, in 
the ueighbourhogd of it. It is not the 32d of the Cannoiſance 
des: Taps; which ia a pretty large round nebula, much con - 
denſed in the middle, and ſouth following the great one; but 
this. is about two · thirds of a, degree. north rind . * a 
line parallel to Sand, Andromede., ' |. 

To theſe may be added the nebula in Vulpeculy: for, though 
its appearance js bot Jarge, it is probably 3 double ſtratum gf 
| ſtars of a very great extent, one end whexeof is turned towards. 
vs. That it is thus ſituated may be ſurmiſed from its contain - 
ing} in different parts, nearly all the, three; nebulgſities; Ws, 
the reſolvable, the coloured but itreſolvable, and a tinRure of 
the wilky Kind. Now, what great length muſt be required to 
produce theſe effects may ęaſily he conceived hen, ip alli pro · 
bability, our whole ſyſtem, of about 800 ſtats in diameter, if 
it were ſeen at ſuch a diſtauce that one end of it might aſſume 
the UE. would not, * the other. end, ine 


* 


abet ue dc my 
we wit the irreſolvable, much lefs with the colourleſs nnd 
- milky fort of nebuloſities. TRA | 


* . ft 


anda A Perforated Nebula, or: Ring of. Stars. 97 % 
4 — the curioſities of the heavens ſhould be placed a 
nebula, that has a regular, concentric, dark ſpot in the middle, 


and is probably a Ring of ſtars. It is of an oval ſhaps, the 


ſhorter axis being to the longer as about 8 to 1603 fo that, if 
the ſtars form a circle, its inclination to a line drawn from the 
ſun to the center of this nebula muſt be about 56 degrees. The 
light is of the reſolvable kind, and in the, northern fide three 
very faint ſtars may de ſeen, as alſo one or two in the ſouthern 
part. The vertices of the longer axis ſeem leſs bright and not 
ſo well defined as the reſt. There are ſeveral ſmall ſtars very 
near, but none that ſeem to belong to it. It is the 35th of 
the Cimoyfance des Temps. Fig. 5. is d repreſentation of it. 
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I mall conclude. this paper, with an —— of a few he 
ven bodies, that from their ſuutzulaz appearance leave me ova 
in doubt Where to claſs them. 1 7 v6 2 YA 

.: The; firſt- precedes ;» Aquayii, Ain time, and } 11 more 
"north, Its place, with, regard. to a,ſmall ſtar Sept. 7, 1763. 
Was, Diſtance 8.17 $1"; but on account of the low ſituation, 
and other unfavqurable circumſtances, the meaſure cannot be 
very exact. Auguſt 25, 1383, Diſtance 3 5% 11%, yery exact, 
and to my latia faction: the light being thrown in by an opaque” 


mieroſcopic · illumination (g). Sept, 20, 1783, Poition 41" 1 
ſou 


© It may be of uſe to TAY this kind of ilfumination for which the New. 
tonlan refleftor ls admirably conſtrufted. On the fide oppoſite the eye-piece an 
Upening is to be made in thb tube, through whiclf the Night may be thrown in, fo 
0 Je tall on ſome reflecting body, or concave perforated mirror, within the 9d. 


piece, 


— Wy 
oy 


a ſecond m ,ο, / 56" 14%, as east as poſſible. Oct 23. 
1783, Pon e 


It Res u toad, bright, pet) 


7 N - = - 
ERS 


' 


1 N - L \. 


| 42 Fe A+ 


fovth preceding. the, ſame tet; verxrekact, and by WER 
kind of illumination. OA: 1919834) Diſtance, 6 35%; 


| 5 1 57⁵Ä ; ſingle lens; 
power 7t ü dfaqit- ,,duſdopissilhurinatimo Nov.” 199-1583, 

Diſtanoe yπ r’ , Novo ray 15847 Diſtance 7 .; 
Poſition/387 390% © Us diaheteriiabour e I have en- 


nine} d weich dhe pve of yu, A % ed, 4604 a e; 
And it follaws' the Jaws of magnifying, D that ito body io n- 


illuſion of light. It is a little oval, and in the * ſeer refletor 
pretty well definad, hnt not ſharp on the edges. iu the a0k-feet, 
of 1, wth: 4pervure, it is much better defined, and hacmuch 
of 4 planetary appearance, beirt all over of an uni form bright 
neſe, in which it difiirs froeytebuls :: its ght ſeems bowever = 
to be of the-ſtarry nature, which ſuffers not nearly ſo muoh 06 
the. planctagy diſks:are known tu do, hen muoh-rified. 
The ſecond of theſa bodies precedes the ran 
ren Andromeda about 10 in time, and is 88“ more ſopth. 
well defined diſk of 
_— 1 a” dlateter, bel lacie elllptlenl. When de lu Viewed 
7 bet rofleQor, or other inferior Inſtruments, It le not 


A dvfiived' as Wich ths 80-Wet. Its fitudtion with 


'regntd' to u "pretty abrifiddrable fat le, Diſtance (with u com» 
pound glifh of u low power) 7 gt! 34%. Poſition 18% . 
ne Saaten % 140," 10 % 
The third Wire B (Fr. 4%) Ophidebl 4% im the, and 

1 #9" more north,” M ie round, toleradty welt = 
protty brighe 1 ity Alam bter Id about % 72 


2600s, that. may throw. u back en wes, By thiy means nane of the, direR 
can reach the eye, and thoſe few which are rede ed again from the wires do 
ei \nterfere ſenſibly With the fainteſt objeRts, which may thus be fren und- 


* 


® 8 Glenn n a time, ey is 2 more 
narth, Ie js Parfeftiy round, pretty bright, ey well 
defined; : -about 4mm in diametar.. Sond Kul e e th 
The fiſth follows the 22 Wulpeculm 2/1 in time, and is 
46“, moe north. It sis eat ound, of an equal light 
throughout, but prattys faint, and dbaut 4 in diameter. 
The ſnth precedes: h (Fr. 99. Hygn 8, 1 in time, and is 
1 26 more ſouth M 18. petfeRtly found, and of an equal 
ligby/ but / pretty faint q ite diameter iscnear 1. and the * ö 
t pretty weil defined, ? 8 | 
The- planctary appenrance- of-thes two fit is fo beds, 
mat we enn hardly» ſuppoſe «them, 40 be nebyle; .tivir light is 
© wniforny, as well ao vivid, ahendiameters. fa ſmall and well 
_ defined;-av to make it abmoſt inaprablaliie they hovld, belong to 
- thut ſpecies of bodies. On the then hand, the affect. of dif- 
ferent cpowets-ſeems to be-much againſt theif light's Laing of a 
Planetary nature flüge it «proſetves its hritphtnefe nrarly in the 
lame manner as the ſtarg do infimilaetrigle., f. u Would ups 
- poſp them to be ſingle ſturs with large Gatheters we ſhall Hud it 
difficute to becohut for thei not hg brighter 1 unleſs, we 
ſhould admit tft the ifiterinſic Night of fame ſtars may be very 
much inferior to that of, the! generality, 'which, however can 
hardly be imagined to autend to fuels degrees, Wo might 
ſuſpect them to be comet about thelr aphellbu, if the bright 
neſs as well us magultode of the demetore did not oppole this 
den! ſo that aſter all, We can hardly Aud anz Wypathiefls 10 
Probable as that ef their being Nebwlw ; but then they muſt 
coulilt of ſtars that are compreſſed. aud. accumulated in the 
higheſt degrees, If it were not | pethapy't foo hazardous to purtue 
a former ſurmiſe of a reyewal in what 1 figuratively callg'the 
Laboratories of the univerſe, the ſtars forming thele extravrdi- 
«ary nebulx, by ſome decay or waſte of nature, being no longer 
H | liz 


do anſwer thay end (4 


54 My. Hznscnu un dhe LH uin bf the Heavent, 
ft for thi6is-former purpoles, i and having theit projeQile fürcke, 
if any uch they handy retarded{in each others atoſphere, maß 
| Aucceſſion, ot by one aun 
tremendous ſhock,” unite ite d new body. Perhaps the ex- 
traordinary and, ſudden blaze of u new Iſtar in Caſſiopea's chair: 
in 1 5729 might poſlibly be f ſuch u niiture,/- But leſt-I ſhould 
bo ed the- fur Fo the poth ef obſhryation, to which I am 
Aelglved to licht my telt, T Wall only point out à conſiderable 


q uit tag yy of * yer If alittle atten - 
j tig t then Wen that, havingſbo annual parallax; they 
velontz welt „ . +1 ok they may then 
be enphcted to keep their. ragtion than any one of the 
bw belouging” to aur mg t of their being pro- 

Uu ct 4 very greitt N. Ide have. e fixed point 
ſo mehere in tl n, to whi ſthe motions of the reſd 


may be referred, certainly of « enable con ſequence in 
Aſtronomy : and both theſe bodies as „e yt 


T3 MI 4e 
1 = | IW. HERSCHEL.. 
TY: . if 


Lame more of thets erden ea Ye Gare p/n 
that 1 * fixed inſtrut 10 ity may be induced to take un 


755 ehem carefully, - | 
5 planetary nebufſ about half a minute in diame- 


75 — 
9 05 re op r Ir perfeftly round, or perhaps u 
ot en uniformÞrightneſs : with bigher r powery 
8 Ut "go Ts ele, follow fro: ro 16' 16” in time, and 
. 1 83 The, 


1 275 12 Ra of light ; a little. hazy on the 


Datchet near Windſor, 
— January 1, 755. 


1000 43 bo 
jp 


u 5 6 Fa. not to exceed the 20th part 


85 oy 
40%. It is round, or perhaps 


e 
FEST 77 770 — 1: I ſuppoſe the intenſity 
0 to he W to Wat oha 25 ch magnitude. It precedes the 

a * DO 5 Oy and : wennn that tar. 
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